AbstrAct
Objective To investigate mothers' knowledge of reducing the risks for sudden infant death syndrome (SIDS) and attitudes towards safer sleep practices. Design and setting A cross-sectional survey was carried out in deprived areas of Bristol, UK. Recruitment took place in 2014 at local health visitor-led baby clinics. Participants Of 432 mothers approached, 400 (93%) completed the face-to-face survey. Participants with infants at 'higher' risk of SIDS (using an algorithm based on a previous observational study) were compared with those at 'lower' risk.
Main outcome measures
The survey asked participants to recall three SIDS risk reduction strategies (unprompted), and scored responses to 14 SIDS riskrelated infant sleep scenarios (prompted). results Overall, 48/400 (12%) mothers were classified as higher risk. Mothers in the higher risk group were less likely to breast feed (multivariate OR=3.59(95% CI 1.46 to 8.86)), less likely to be able to cite two or more unprompted correct SIDS risk reduction strategies (multivariate OR=2.05(95% CI 1.02 to 4.13)) and scored lower on prompted safer sleep scenarios overall. Notably, only 206/400 (52%) of all mothers surveyed (33% in the higher risk group) from these deprived areas in Bristol identified infant sleep position as a risk reduction strategy for SIDS, despite 25 years of campaigns. conclusions Mothers in the higher risk group were disadvantaged when it came to some aspects of knowledge of SIDS risk reduction and attitudes to safer sleep. The initial 'Back-to Sleep' message that dramatically reduced these deaths a generation ago needs more effective promotion for today's generation of mothers.
IntrODuctIOn
Sudden infant death syndrome (SIDS) is the unexpected death of a baby which remains unexplained after a thorough investigation. 1 SIDS is the second leading cause of death for babies aged 1 month to 1 year in England and Wales. 2 In 2014, there were 212 unexplained infant deaths in England and Wales, a rate of 0.3 deaths per 1,000 live births. 3 Much higher rates of SIDS in the 1970s and 1980s (2.3 deaths per 1000 live births in 1988) 4 led to a concerted effort to identify modifiable risk factors and translate these into advice for parents. Associations between SIDS and the prone sleeping position, smoking during pregnancy and overheating led to educational campaigns for parents, the successful implementation of which led to a significant decline in the SIDS rates over the last 25 years. The only routine, national SIDS risk reduction intervention in the UK is currently placed within the roles of the midwife and health visitor. This contact is usually in the form of a brief face-to-face discussion with mothers who have either recently given birth, or who are attending antenatal classes where information on safer sleep is included.
It is argued that tailored interventions to improve adherence to safer sleep principles would protect infant lives; however, little is known about the knowledge and attitudes towards SIDS risk reduction advice among families most at risk. It is imperative that we seek to understand how gaps in knowledge and understanding can be bridged if we are to be effective in supporting families to make safer infant care decisions consistently.
In order to investigate current knowledge and attitudes of SIDS risk reduction advice, a face-toface survey of mothers of young infants was carried out in deprived areas of Bristol, UK.
What this study adds?
► A survey comparing mothers with babies at higher risk of SIDS gave insight into differences in knowledge of safer sleep for this group. A scoring system to identify families with infants at higher risk of SIDS was developed from the CESDI SUDI study 5 6 and has subsequently been used to recruit higher risk control families in a more recent study. 7 The significant predictive factors for higher risk families modelled from demographic characteristics around the time of birth included maternal age less than 26 years, smoking during pregnancy, third or subsequent live birth and social class IV (lower supervisory and technical occupations), V (semiroutine and routine occupations) or never employed. Higher risk families were defined as those having at least three of these four factors. The scoring system showed that 42% of the SIDS cases could be predicted to occur in this 'higher risk' group which comprised 8% of the population. 5 In the current survey, occupation was not used to determine social class, instead the full postcode was used to ascertain the index of multiple deprivation score. Social deprivation in this context was defined as mothers with postcodes in the most deprived quartile for England (lowest 25%).
A review of the literature led to the inclusion of a question on knowledge of SIDS risk reduction practices, the wording for which was taken directly from work carried out by Kemp and colleagues in Sydney, Australia 8 9 : 'Can you tell me three things you can do to reduce the risk of cot death/SIDS (keep your baby safe)? ' This was the single question for our unprompted part of the survey and to avoid undue influence from the remaining survey questions, was asked first. Responses were coded as accurate (in line with current safer sleep advice in the UK), inaccurate (not in line with current UK advice) but not unsafe, or inaccurate and potentially unsafe. In the UK, bed sharing is only advised against in hazardous circumstances while other countries (particularly the USA) have a blanket recommendation against bed sharing. Given that social media has no national boundaries we have taken the conservative approach of mentioning bed sharing in any circumstance as a risk factor to be an accurate response.
The prompted part of the survey asked mothers to respond to 14 statements about infant sleep. The statements were each linked to a message about safer sleep, found in the current advice from The Lullaby Trust, the main SIDS charity in England. Responses were made on a 5-item Likert scale ranging from 'strongly agree' to 'strongly disagree.' Responses were coded as either correct or incorrect, based on the current advice. A list of the statements and their correct responses can be found in table 1.
The cross-sectional design provided a snapshot of knowledge and attitudes from which it would be possible to compare groups of those with a higher or lower number of risk factors.
statistical methodology
Variables were dichotomised where appropriate and ORs with 95% CIs were calculated with corresponding p values. The χ 2 test was used for categorical data and Fisher's exact test with expected cell counts less than 5. Mann-Whitney U tests were used for continuous data where the assumption of normality was not observed, otherwise t-tests were used. Logistic regression was conducted to investigate factors associated with higher and lower risk groups. The backward stepwise procedure was used for variable selection, variables univariately significant at the 10% level were included and remained in the model if significant at the 5% level.
Assuming awareness of SIDS risk factors is around 80% in the population and a 6:1 ratio of lower risk to higher risk families, a survey of 308 families (44 higher risk and 264 lower risk) would give us 80% power at the 5% significance level to detect a difference of 20% or more in the higher risk group. A survey of 400 families would increase that power to 88%.
results

Ascertainment and characteristics of the respondents
In total, 432 mothers were approached. From those, 403 (93.1%) accepted and 400 (92.3%) completed the survey. Mothers' ages ranged from 16 to 49 years with a median of 28 years (IQR 25-32 years). Babies' ages ranged from 6 days to 29 weeks, with a median of 13 weeks (IQR 8-18 weeks).
Two-thirds of babies (263/400, 65.8%) were formula fed, just over a quarter (105/400, 26.2%) were exclusively breast fed and the remaining 32/400 (8%) were fed both breast milk and formula. About half of all mothers (209/400, 52.3%) said they were worried about SIDS. Most mothers recalled a conversation about safer sleep in this pregnancy (93.3%) with either a health visitor (62.5%) or midwife (67.3%). Most mothers (78.5%) said this was a useful discussion.
The majority of mothers (60%) lived in the lowest quartile (most deprived 25%) for deprivation reflecting the study area chosen and having the intended effect of identifying a slightly larger proportion of mothers (48 mothers or 12%) with infants at 'higher risk' for SIDS.
characteristics of the risk groups
Characteristics of study respondents and their risk groups are shown in table 2. As per definition, significantly more of the higher risk group mothers were younger, had larger families, smoked and lived in deprived areas. Breast feeding was three times more likely in the lower risk group (p<0.001), despite little difference in babies' age distributions. There was little difference between the two groups regarding being worried about SIDS, recalling a conversation about safer sleep with a health professional or finding this discussion useful. There was no difference in infant age between the groups while the prevalence of infant prematurity and low birth weight were slightly higher in the higher risk group although this did not reach statistical significance.
responses to the unprompted knowledge question
Out of all 400 participants, 25 (6.3%) did not name any correct strategies for SIDS risk reduction, 42 (10.5%) named one correctly, 116 (29%) named two correctly and 217 (54.3%) could name three or more correct strategies. There were 13 responses that could be grouped and coded as accurate (table 3) , 29 inaccurate but not unsafe responses (table 4) and none inaccurate and unsafe. Overall, the most common accurate response was mentioning sleep position (either to sleep baby on the back or not on the front), with 52% of the sample naming this strategy. The proportion mentioning infant sleep position among the higher risk mothers (33%) was significantly (p=0.007) lower than the lower risk group (54%). Placing the baby in the 'feet to foot' position (a strategy of placing the infant's feet at the foot of the cot to prevent infants wriggling under the covers) was the second most common strategy, with just under half (47%) of the whole sample mentioning this in their answer. Mothers in the higher risk group, which proportionally had more smokers, were more likely to mention not smoking (p=0.04) as a risk reduction strategy. About a quarter (26.3%) of the sample stated that not bed sharing could reduce the risk of SIDS (including those who were specific about the circumstances which make bed sharing more risky), with no significant differences between the two groups (p=0.6). Mothers in the lower risk group were able to list more correct strategies, with 85% in this group being able to mention two or more compared with 73% in the higher risk group (p=0.04). A clear gradient was found (table 5) for decreasing scores in the higher risk group compared with mothers in the lower risk group. While there was an overall effect of increasing age on increasing knowledge scores (p=0.002), a sensitivity analysis found that the differences in age did not explain the differences we found between the higher and low-risk groups. The mean scores for younger and older mothers in each risk group (using the 50th percentile as a cut-off in each group) were compared. Even the mean score for older mothers in the higher risk group (2.19) was still lower than the mean score for younger mothers in the lower risk group (2.32).
Original article
the prompted sleep statement scale
Most mothers (91.5%) agreed that babies should always be put down for sleep on their backs, yet paradoxically almost half (49.8%) agreed that side sleeping was acceptable (table 6) . This was partly explained by the age of the infant at the time of the survey with 48% of mothers of babies under 4 months (n=191, 48%) agreeing that side sleeping was okay versus 52% of mothers with babies over 4 months (n=209, 52%), although this difference was not statistically significant (p=0.14). There was almost unanimous (99.8%) agreement that smoking around babies was not acceptable, but fewer mothers were able to agree that quitting smoking during pregnancy was always best (82.2%).
Two statements had significantly different responses between higher and lower risk groups. Mothers in the higher risk group were more likely to agree that tummy sleeping was okay (p=0.04) and more likely to agree that if a mother smokes during pregnancy, she should not quit until after the baby was born (p<0.001). There was also weak evidence (p=0.06) that mothers in the higher risk group were less likely to agree that if a mother smokes, she should not bring the baby into bed with her.
the 'sleep statement score'
Calculating the number of correct responses to the sleep statements given by each mother produced a 'sleep statement score.' Figure 1 shows the distributions for the sample as a whole, and each distribution for the higher and lower risk groups.
A Mann-Whitney U test between the two distributions found a significant difference between higher and lower risk groups (p=0.004).
The highest quartile was used as a reference group to indicate 'higher knowledge,' a cut-off of 13 or 14 out of 14. Mothers in the higher risk group were less likely to score highly, with a clear dose-response suggesting increasing differences the lower the score (table 7) . There was a significant difference between the scores in the first and last quartiles between the two risk groups (p=0.01).
logistic regression
The predictive model (table 8) suggested higher risk mothers were less likely to breast feed (p=0.010), had fewer sources to gather SIDS prevention information (p=0.04) and were less likely to identify two or more SIDS risk reduction practices correctly (p=0.072). Interestingly, the majority of the mothers (83%) in the higher risk group smoked and mothers in this group were more likely to identify smoking as a risk factor for SIDS (p=0.007) but paradoxically less likely to agree that quitting smoking during pregnancy was best (p<0.001).
DIscussIOn
Mothers in the higher risk group had less knowledge of some of the main risk factors surrounding SIDS. They were less likely to cite back sleeping as a risk reduction technique, more likely to agree that tummy sleeping was okay and less likely to be able to cite two or more correct risk reduction strategies. Regardless of risk status, nearly half of the mothers in this survey did not cite sleep positioning as a risk reduction strategy for SIDS. The majority of mothers in the higher risk group were smokers and were more likely to cite not smoking as a risk reduction strategy. However, they were also less likely to concede that smoking should cease if continued into pregnancy.
In the survey, most of the mothers could name two or more correct SIDS risk reduction strategies without prompting, but this was significantly more common for the lower risk group (over three quarters) compared with the higher risk group (less than two-thirds). While there was a clear effect of increasing age being related to increasing knowledge scores, we found that this did not explain the differences in knowledge seen between 
Figure 1
Distribution of prompted scores for all participants, and split by risk factor groups.
the lower and higher risk groups, suggesting that poor knowledge was observed in the older as well as the younger high-risk mothers.
In terms of predictors of maternal SIDS knowledge overall, other studies have shown that fewer years of education as well as other socioeconomic factors predict lower SIDS knowledge. 10 11 This finding compares with studies that have used the same unprompted knowledge question previously. Kemp Both 'sleep on back' and 'not too hot' are messages from the original 1991 campaign and have been consistently promoted by all major SIDS risk reduction interventions in the UK. It is worth noting that many of the mothers who took part in this research would have been infants during or just after the original UK 'Back to Sleep' campaign. The feet to foot message, on the other hand, was the second most commonly cited risk reduction strategy in this group. This message came about in response to findings that head covering 12 (infants found with bedclothes covering their head or face during sleep) was a significant risk for SIDS, and makes intuitive sense as a way to prevent babies wriggling under blankets. It is a simple strategy to adopt, which may explain why it has been so easily adopted.
The finding that more mothers in the higher risk group agreed with the statement that pregnant women who smoke should not quit until after the baby is born is of concern, especially as more mothers in this group were smoking when their babies were a few months old. At the time of the survey, several mothers indicated that they had heard this advice from health professionals and that it had something to do with the stress of quitting having a more negative impact on the fetus than the benefits of becoming smoke free.
strengths and limitations
The ascertainment rate for the survey was very high (92.3%) and mothers were keen to take part. Having one researcher meant that inter-rater reliability was not an issue. The enthusiasm of the mothers, the anonymity of the survey, the face-to-face approach and the single researcher all meant that missing data were kept to a minimum.
The focus on areas of high deprivation meant that mothers at higher risk and usually the most difficult group to include in this type of survey were over-represented in the sample. Recent statistics on unexplained infant deaths in England and Wales provide the death rates for mothers aged 20-24 (0.57 per 1,000 live births), compared with a national rate of 0.30 per 1000 live births and a Bristol regional rate of 0.33 per 1000 live births. 13 Focusing on where the incidence is higher keeps the study findings relevant to that population.
As with any cross-sectional survey, it is important to note the weaknesses in this type of study design.
14 Non-response bias is common in surveys but does not pose such a risk with the current study due to the face-to-face nature and high ascertainment rate. Exclusion of non-response by those mothers who do not attend baby clinics is a potential problem although health visiting statistics estimate that between 90% and 95% of all mothers attend clinic at least once in the first 6 months. who could speak English, and given SIDS in the Bristol area occurs predominantly among those of white ethnicity, the study area chosen suggests generalisation of these results would be limited. We also acknowledge that although we reached our target of 400 responses, a larger number would have allowed a more detailed analysis of the higher risk group. The inconsistencies in attitudes towards infant sleep position indicate that the way that safer sleep knowledge and attitudes are measured may have an impact on the results, and a recommendation would be for future studies to ask about all three possible sleep positions, rather than just focusing on mothers' awareness of back sleeping.
cOnclusIOns
Reducing the SIDS rate for this group will require an improvement in their understanding of SIDS risk reduction practices but knowledge alone will not be enough if we do not seek to understand more about their decision-making processes. 15 Although SIDS research and the subsequent intervention campaigns over the last 25 years have had tremendous impact, we should not become complacent. We have a new generation of mothers many of whom do not seem to recognise the importance of placing infants supine to sleep. Both a wider campaign to remind all mothers of risk reduction strategies and a targeted campaign of higher risk mothers are warranted. Traditional models of health promotion via conversations with a midwife or health visitor may need rethinking in order to allow new innovations to engage families in practices that they feel confident about and that strengthen their ability to cope with the complex challenges of caring for a young baby.
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